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(54) OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
which is inexpensive, is free from the deterioration in 
characteristics and is capable of executing double way 
reproduction of next generation high-density recording 
standards of the density higher than the density of DVD 
standards and the DVD standards. 

SOLUTION: This optical disk comprises a first substrate 
1 , a first rugged shape part disposed on the first main 
surface of the first substrate 1, a first information 
recording layer (medium-density recording layer) 3 
constituted by arranging a first reflection layer on the 
surface of the first rugged shape part, an adhesive layer 
6 disposed on the surface of the first information 
recording layer 3, a second substrate 4 having the 
second main surface in contact with the adhesive layer 
6, a second rugged shape part disposed on the first main 
surface of the second substrate 4, a second information 
recording layer (high-density recording layer) 5 
constituted by arranging a second reflection film on the 

surface of the second rugged shape part and a protective layer 7 formed on the surface of the 
second information recording layer 5. The first information recording layer 3 is irradiated with 
light from below the first substrate 1 and the second information recording layer 5 from above 
the second substrate 4. 
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I msm 3} 5. i ^St&OWSr £ ft l tiffgf Eli/I . HI 
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[ 0 0 0 4 ] 12 5 £^&ttfts«J£f Elifflftx ^ X 9 
( 2. ji^&^JK-f^^tKl 5«ft^WtPflO^ 
CDkHaH;:. T/PS-^A (Al)f 
^:&JS^^3:l>RSt§l£i£mU «^J£IE$iJf 5 k 

0~12 0^m§Jg^aJl (i^-bm^mm) 7£it 
^ISfi/f 5<7)±CI£tfT^I>. H5t^-r^iSfti«^ 
jgf Eiiffiftr oS£B#li: . fiUSfli 7 W X 0 . ifcft 
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[0019] *%wcofti<D3m±. tgmm&mm-. + 
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[0021] ±feSW£j£j£-f *f& B Jcoig 1 
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mz&MLxffif&ztifzm i mmmm m i wfgia$* 

mLtz%2cr>mM ; m2<mwi?>&icr>±mmzmtt> 
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2 EflCt^Kg|5<^®t= . m <fc 9 »M*S 2 ifcft 
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[0022] r JfSlffi#f£l§«J J4. DVD$ 
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m%ixtzfflkzmfr\bttfr<m2fc% : <r)m±, ^m® 
siEfiWBEKO^j t im-t iz\t m^ittch h . * 

h. mUf. 351**146 3 0~6 7 0nmtf>«ffltf5ift 
^CjStf, SI2}£J|{;i3 9 0-4 3 OnmtOli^l 

[0 0 2 3] *&Wcr>mi(r)imi / zi&Z>ft7 : jX7< l z}5 

^xn. m£.mzimimk<7)M±. mi^^^zn 

JW«t<4. £ 2 ift*<03fcfc:*f LTaHB=flr«»H10*»4> A 



iei*a) t«LT(i. emmnmmityemizims-L 
^\ -x. m2mmimm (mmmmm) izmlx 
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tzw§-LKt\.\ mz^ m2cT>mfccDm2izmiffimim 
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H (+?&gfBi§yi) fc*fLT«l(C, «MJf/¥£!fl2tff 
fgieii« (^JKIEHii) L TWffc-f 4 ^ ^ 
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^Kfcv^T(4. gSSX l 53fc&*SjS-r-S»3t^iSiic0^t{4 
KaFfcilWW-f*^^* 0 . CD^di, NA= 

o. 4 5tLx, XMmmnmzmmAtc D c7)±i® 
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ft 1 0 0^mOT:Lti3tttf, Il^lS. Hi, 

#j&UtCD<7>&tgJf t D + I At CD I c^KHrt^iSS 

fg*/i<7)ff$o-^n-2:t D - i At CD i i3Kx,Tfc fri- 
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co i *jKft#,i:-rtLfrf . fs*tH3®^T-s> 4 . 
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n Vx^^SiBi^fgi: =5:4 . 

[0025] *&mcom2cr> , tmte. micomm-.mi 
ornmcom 2 o±as^frt^^^m 1 mama® ■, m 

1 Wtt&ttUcvmiz , H 1 

m-^mm^mMLxm^tntmimmimm ■, m 
1 it mmmomsizmfbti. m 1 lt 
mm^tmm ■. tmmizm 1 co±a®ft« l . m 1 

C0^2^« ; aR2<0«K^)SB2<7)±fiiSfc:Rfti5,*ife 

m 1 mo^gp «t 0 i>-mmmco& 2 mam^sn -,m2w 
{hmmcommz. m 1 0 t«*»v^j(i2ii[*«at 
*r»u mm*co^ft^-r4^s^iift«i«L 
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xffif&Ltzm2mmmm ■, m2mmmmcommzB 

0 jjl mTjm. 2 0 0 /xmCO&mm t frh^hlfrf 4X7X' 
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[00 26] *m\<7>W.2cr>lftmz$khXT <X9\i. 

±iico& i vffltoztikh : nef jxt^mmzmxt lt 
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mm (mmmmrn) co2mtz=mztitzm&z. * 
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[0027] ^fgHJom 2 OttSteftS 5frr 4 X ? COS 

*fcfflv^i*wi. mar. amtSBKHSfcrfEHSft 

67 0 nmnm&fy&sktt-t&iiiizmif, m2mm 
smmizim^tifimm^m^m-ttzib^t. H2t 

!A 2 = 390-430n mO&fflcOifcR i 3 

£3Lis i *«irffiT*> 4 . <t 0 £ft«fcUi . as l A 
1 =^6 5 0 nmO^t, ^2ifcKA 2 =#74 1 0nm<0 

wuoaftsaRriik^as**. asm 

*Aj=»6 5 0nm#O3t*'aiit. aS2ifcf|A 2 =ift 
4 10 nm^we*SfR»^5t^4 «t 3 5r«[JKfflRtt* 
^ifcftaiSttBOfBKli* »1**A 1 XVW2««A, 

2 0-40 %Sfli-r^ i 5 fcrflMW-* ^ fc tt^S 
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. ff^X^S±gi (<WftftiSSW«SE»H*«!I) 5:^ 
L3rVvx~fT't, +fc«3E»«t&<9DVDIS££girc 

[0031] *¥&nnm30mmiz. m3&.&mtz*t 

LXWRXftrf JX7 fflfeW CO 1 /A com $ <75Ji? 1 <OS 
« ; SB 1 OSfiitOJfl 2 Oi^Bt^ff 4>*ufc3S 1 naflJB 

; mi wamt&nmmtz. m3mk£ oss^asi 

-t&te^fRmzmm lt«j&$ tuzm 1 hhb£*mi ; 
as i flWHeflMtoSHOtgyt hti. as i as 3 m 
Wccomzts Lxmwtcw, 1 s*s : m 1 1 co 

±jiH£tgu mim^m/^m^co^zMLxmrn 
%%mtmfrt>%2>m2<7)msi. m2commcom2co± 
amizmt^tL^m 1 wammx 0 i>mmmcom2w 
&mm m 2 waj&vt&emmiz. m 1 *m x 0 i>m 

*>v « 2 »g«»e£RSt l . m 1 te&RX/m 3 ^«03t 

s- itaw- h te&miRmzmm lx mm Uzm 2 twgf ei§ 

S ; m2ffi#IEMWoaMt^$ix. j*l ^^3* 
StfMtefclWLTaaHJTs 1 0jumM2 0 O^mcO 

m i ^aa ; m 1 os^m 1 o^w^isn-^ix. 

2co±wm*&L. w.icom&tmL\^cow.3com 
wl ; ^3co*«o^ i co±mmzmit>tifz%z 1 tao^ 

mmiz, m 3 ®.g&>± Sr mm.mz^±m^t & Kitisi 

LT«j£ t /^m 3 ff#IEIiii ; ^3tf|gia^eo* 

ifc-fei.o mi&mmcomztei 00-1 2 0xtm^ 

S*U0*f^ m2C0mg.C0mZim0 . SmmU 

mzmM^mxhh. 

[0032] *minm3c?mmiz&&ft7 i j x?^ 
m2<vmuz&z>itT ^ xmrnmrnxfo 0 . i&mmm 
ms&t>'kftiz 3 m^comm^mm^-t^ytf < x 

7*W!kth%><ryx*foh. ZLX. *W%co$$2<?mm 
Cffi43fer J X7com4Lt,zm^&j/(Mte. M*-IZ. mi 

mmmmizimztitzffimzm.&tii-ffziibcvytiim 1 

jfcKAj = 630~670n mO^fflcOife*?:*^- « <£ 

3 ts^-r t *«aj*4 . ttz. w.2 mmmm tie»§ 

*U:«#£^ffi-r£#>03iyi. ^2^*A 2 = 3 9 0 
-4 3 0 n m^lOSS^tfS J: 3 1. m3W#IS 

A 3 = 760— 8 1 0 nmcOffiHCDjfcK Sr^-fS «t dt2 

s^t j&^rflg-cft s . ci <o*:#> . as 2 mkmrnmi 
mifflmmmizm^&^mwjgLt txcom^mmmco 
imii. ffittAA, as2^*A 2 , ai3^A 3 <7)^o 

mmzm^tnmmzmmiii&& . mm\ m2mmi 
mmizm^&tiLgmiRmtf. mi&&*i ^20- 



'(7) 001-176129 (P2001-176129A) 



* . * * v*ml gs 2 tfmmmRT/m 1 mmimm bzm 

\^^M^^M7 6 0—8 1 0nm^60% 

x. mu£. &immmm. ^mmmmmfms 

MfeRVCDMmzttfcZit. zn3Mfex-w±-*im% 
[0 0 33] 

m^vmmmm mz. mmzmmLx. *¥&wco 
m i nmm 3 commco&mzw s n-?& . amwrn^si 
miz&^x. m-xamu^^zim-'Ximu^ 

[oo34] ( * i c^mmcomm > *»^si i <o 

<OJBJB£ffi43fcr HI oBfHH^-T J: 3 

tc. 85 1 <0*K 1 ; CO* 1 <7)«^ 1 cog? 1 <^±^fflt 
RftfcfifcSfS 1 HflJ^K* ; m 1 Gfl«l£gB<0«ffi£Jfi 

RIM) 3 ;gSlffif6i£l£Jf 3c0f£ffi 

izmit>tifzmmm6 ;tti6^2oi*i^gL 
^2<«S4 ; f&2<7mm4<Qmi(7>3E.mmzmft> 
tuzm2wam*m ; a52Dnflj^Kfflj^>aiit»2R« 

K£E«LT»j£LfcS[52flWgiE»* (ffi*££»J|) 

5 ; sg2«$gieisjf (^jKisnys) scommiz&f&z 

tU/ZSm 7 fc *»4>«j£$ tlX v ^ . 
[0035]^10SS1I1 SSiafeRAi*>3fcfc*fL 

Wfsf#> 0 . 4 X ? StS/¥ t „ = 
1. 2mmC01/2C00. 6 mmC0J5£ t s £Wf&. 

-WJ^f;M^;'JU-b (PMMA) IfcOT:? 
U/WSWRJ: D44r5Af7 

rtSWSUlEiitr-y h*^&£[H£i^£^-&gff# 

*A,c7)^fc^LT7 0%J.XIi^S*f^*-ri». jffi 
L<{±, T/WS-^A (Al).4 (Au) ^C0:£S?S 

m*t>%z>±mMmx°h&. m2<^mm4i±. mmms. 

C00. 6mrnC0/P§, ;£L<f;£0 . 6 mm i 9H< ffi* 1 
WVW3T*«. r SB2IHflJBttg|Sj fctt. m2 

^^^&t/m2ienb°-y h^^^^mci^^wr-i. 



• N-7-y?§grt»c0h5-y?hVf-J:9MN$<^j£§ 
*U ^2fB^f>y S?ltEHt°>y hcoft 

W«J: l 5t)W»*fc:»Jfi$*i.TV>*. ,1 co IS 2 Dflft^ 

SBtom&vfn 2 lenb- -y h 5 . £ . m*. 

If. h77?e7f0. 3 6wm, Mh°7h*0. 1 

t>3S*»V « 2tt« A , tftffcfc** U70 %JjLh<7)Rlt* 

[0 0 36] &gJf 7te. 3IS2|fcRAt«>3fcfc:*fL-Cj8 
BJ&*m#^ffj£§:f"U J?St p =l 0^mM2 0 0 
/xmtfti. &SS7C0JS£t p {2. «t •3«iL<tit p 
= 1 0 0-120*tmi«J:tfitfIH. «»Jf 7 2:L 

tfcam(uv) «8*ft:ffliissE*^ai**. »s®7 
<omzt t ^ ^2ife^A I atJfjB2fln8ie«« (K^s 
lens) s^Hsjt-r-i.^yxcoNAiitioT^si.. 

Wi.ll H2^IA 2 = 0. 4jtzmi:U NA^O. 7 
8coi^X£ffll,vaftftLT. « 2 flffBittM (ffiftft 
iEHJl) 5lcm2WifkA 2 coft&mi-?&b-ttltt. & 
^t p , ai = 180^mi:iS 5 ioT. Sif70 
WckMMi. 18 0/iraM2 0 0/imiS^U^ 
i:V>x§<, — ^T. ft»i!7<7)/¥§ t p OTRBJ±, S2tt 
ffiiEfiMi (S»«iE«Jl) 5^«»-r4fiUMSa&W»« 

zti&Mzk^x&tiz,. hp^. xmionicomka 
[0037] hi tc^ tfc*f«Boffi i e>mm<mmt,z 

( a ) DVDtU C0S^B#« . ®H»KT-J> 4 SS 1 
OSMlOfiJ^4>. jfc^A = 6 5 0nm#<J01^— 

(+af«a««i0R»)3l£) 9£NA=0. 6^JgO^^ 
X^KUt t T.BSJt U RS***>4>SI 1 ffilBieiiii ( tf* 

( b ) ttntif&mimmmytT 4 t lx<dw^ 

ii. $mm7M£<0. iS«A=4 l OnmS^l/- tf3K 
(HEafftlEIMI»aX03t) 8^NA = 0. 7-0. 8 5 

[0038] z<7)£oiz. *m B ncom 1 comrncrmmiz 

&&XT4X7 CO fit it £ J; iltf , DVD t tTC0*^Jg 

t -?-cott«$:^tsi^.-r s ,i t ti^smx-h h o &mfiL 

1, 4fc:ov^"CJi, — Hi-co^fBliJi2:Sf*>, £-*JjMsfc 

^iEiui ) 3 itr^s 2 wfgt EHii ( -mmmmm > 5 
o2Ji*awri6i*»^>tt]Rft«fi6t Lfztz«>. 2mmmx 

fo'Otcifih. DVD2lfa^^W/iJ . y KSAC 
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ft»2«D»K4fc:oVvt«i. 3*flT** i fc «> WT* 

l*»«>, DVD2ifa^m ami 

c7)/5£Ad£Ad = 5 5±l 5 /zm 

DVD21f^7c!:H, ffi^®Bt=JXh 

[0039] *R9le>flI 1 tf>IStt<0J$Bfc:ffi*3frr 4 * 

[0040] U > 4"$\ JS3t„ = 0. 6mm. Eg 

^Lr.-]Rl^>aiKlOflSlO±fEBf(C. DVD 
Sttfc:** t^SS 1 D&a#K»fc#Jfcr* . » 1 BfldWB 
tt^H lh?7 fll 1 1 ifiT^x^f- 
>y ?&Ca*te£ttatfflJ&B(c J: -3-C#«**Uf & < , 

^^anso*^*:?*- htfv-?-& (2Pm) izx 

d,#(au) mn&m*m*imi,4Battm*m6. 
u » 1 imsmm c +af«iE« a > 3 itrnm-z . 

[004 1] (u) mmz. W,2<nWfc4a>micD3Li& 

zm&-tz>. &2m&Btt&co±.iz. ssif^xA- 7 

^U^^ffiCiO, TA-S-^A (Al) s ^ (Au) 

mm (mmmmm) stmazth. zlx. m2mm 

flMMI7*«WW*. 

[0042] zlx. m2<QWfc4cr>&±.mzm 

u T*omi^s«ico±ffi. ip^ss^^rat. 
its 1 w$gieii« ( «f««ie»Ji ) X5tz.it 
1 1 m 2 comL4 1 zmmm e xm k> 

[0 04 3] BKcBMBLfcidfc:. 36r ^ x^fctJV^T 

t±. flnieiMi(c2'^»t«5iQSUi<ojy$M£At 

r 3foo?fcftA KJtws . m*wtc(i. cd^ 
iza, na=o. 4 5tfmmikztix^&cox\ c\<r>m 

£44. 3BffiMi^J¥SIRIlAt CD oa*Ui±l OO^tm 
Tib*, i-fe. DVDWt^Cli, NA = 0. 6T*At 
D V D OffitgJi ±3 0)J.mX'hZ>« *W%<7)W- 1 <03U£O 

tttJE LfcSS 2 tit$8f £i*Jf ( ) 5 i: DVD 



{4. S^gElX03tOAItH* s i»T^i.t9>^lc. DVD 
Tli&ff JI 7«f$iiAt i43fc3*Wfc:f4III-$-<H\ — 
2r. IS2tiff8iei§S («®«IB»Ji) 5W£»§i-ufc« 
«tf>gpRDG:Ji. mio*Kl^iP§MI|At DVD «3t 
^W(c«W-LTV^V». 35fc, ^2^)*K40ff$(ilg 

1 mmmm c > 3 #.t/si 2 ft $6ie#iJi 

<0ff$£!iSltif#B15«§« (**JKIE«Ji) 3lzftLXM 

mt,z. emm7<7>mz*m2vmimm (mmmm 
m) 5 izM LxBrnitti, z t tm^xh & . u*»tjn 

2 comu4 coJis <n&m&*> h <r>x\ m 1 1 . 

«*B6. «SS70JJ$<7)-&fi-^. 3t 

7=>X^St&^ (SfSOHAtcjfcitjfcUfcCDCOaiS 
JSt D + I At CD I co^Hrt) (r^t2,;hAsitot 

®mTS>§« mi^a^ioa^issrDVDM 
mz. ^m7n&zt p z<mim&mnmmmzm 

[0044] 1 ^mm^mmtz^h^ 4 * 

mSMcomJTXffl—coziy'ryymm-Ztifz'r 

wmmzi?w*imx'hz>. lot, y^v^v^-v 

rnmmrn (*®mimm) 3iz§mztitztfm<m$i 
mxhh. 

[0045] kw,2<r>$m.<mm.) ^m^m2comm 
<mmnz$kz>3tT * m2iz7jcrxoiz. %\<r> 

ijK^.2 mmimm ( mmsssmm > 1 6 2stzxns 1 mm 
tmm cpmmmm) 3<7)2mizimztit:mw£ , 
Mzm-ttfafrh mm- 1 mmmmmwm o±sr 
v^mmmmwm 0 * 9 1« 5 «ks t l t ^ 4 
»=5rS. fl!o-C. *?tm<r>m2cr>mmcr>&mizm&ft7 :: 

tTWMLtzW. 1 1 t lg 2 OS^4 OfiBW^ 

c 0 0 4 6 ] gp*>, *¥m<?>ft2 cvmm0)ffimiz{&z,ifc 

Bfclft»t4><ifcSf 1 OafiiJBttSB ; 1 Gflfl^ttSP^M 

mm) 3 : m. 1 wfsia^s (tf»fias«Ji> 3<oai 

\zWLYthixrdmm 6 ; if *S 6 GM 1 Oi^ffi^tf L 
^2«1S4 ;&2<7>mfa4<7>m2<7)3LWmi,zmft> 
tltl$t2WamtfM ; SS2Eaa^«»^BDfc:»2^ 

m$:mmi.xffi&Ltzm2mmmm cmmmmm) 
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1 6 ; m2mmimm (nmmmm) 1 6<Dmmzm 

^x. mmmeizxo. 9si<vmg.ik.m20&R4b 
[oo47]$i nmm i izmwmfrTfoz»£mz%^ 

ifi. ^T>X7Steilt D = 1 . 2mmi01/2(7)0. 
6mmtfDJP$. ^L<i40. 6mmJ;0^<S* i f¥^/¥ 
§t s ^-TI, 0 miDflfl^gBti, !&1 f7 7^fl 

SSllHIfl»ttSI503iiBtc*ft»$*iX:RitBt{i. mifcft 
A , o#te*t LT 7 0 %ULhOSM*Sr*-TS . J? * L 
<(i, t/^S-^a (AD.f (Au ) ^<7)&SiSJgl 

(is ^l^A^^LT^H^^W^^^O. ft 
m2lHi0i^gP(i. S2 h5-y^*rtii&VSS2ie 

■y 9 f v «k 0 i) < »Jfi $ *U $ 2 §E»e >y h Oft 
^W*{4. JH 1 Kl*t>y h^ft^JKJ: 9 iiWFJKfcJB 

ir$*itv>*. c\cr>m2wa&tf.m±. mm. matt 
mmmmm&nw, 2h77? m^MRr/m 2 en e -y 

h tfUif. b^-y^t-yf-O. 

3 6/xm. S@t°-y h^O. 1 9Aim(:I^flV\ 31 

mi-li. mi^*Ai=*t6 5 0 nrnflto+afflBEflW 
!^BX9ft9i:SJI2}fcKA 2 =#74 1 Onm^^Ife 
l*Jlt5!IR9ft8 i: t»LT»BjH»Wfet**-**jtJiII 
i:^roTV>l). SP*>, jBlK«Ai = 6 5 0nm^01^ 

~ rftizm-zmmLzmfemxttL. S2ma 2 
=4io nm»»i/— Fffizm-&%Mmzmjm&Ji 
tLx^t. zco^mmma. mtt+fy (n 

0 2 ) . mm%i (ZnS). BHUK (SiO,).gft 

i(si 3 N ( ) *^ms^*-&*>* fcfli^fcswtt^ 
[0048] m2inmmm cmmmmm) 1 6<oa 

WlzB&Zti&UmmUZ. g?2ifcKA 2 Oft£2tLT 
^Ji£«f«»*>fliJ£$*U f§t p = 10^mM20 
O^mtfcS. «Wi7<Z>Ji $t p tfu iD*?*L<(4 
t p = l 00~1 2 0/*mmK4:-r*Uf^^. UMMl 

t Lxnm- ( u v > tHMb«n9»ttffla^& . 

ti\ SI2ifcKA 2 = 0 . 4^mtL, NAS0. 78<7) 



• M) l6lzm2&L&A 2 cOft£mMtt2>b1-tUf. ft* 
180-2 00^mlS^iLutV^ 

h, «a®7^j5$t p ^T(5S«. m2tff$gia^® 

gp*>. *mxr>M2<vm&eommi l zi&& 

«0l»*#Jti-&i: t p . in =l OxtmfeLbT*4ii:3&» 
[0049] ^wm%2<rym^<mwiz^h^f < x 

21DVD^A^/iJ 7 KSACDtMD, i 
O2Sc0B*CfflV^^iS(4. ^l«lA,=|i)6 5 0 
n m#o4>tti&£8£ffiK 9ft9i:Jfl2#Ej|A 2 =ift4 

i onm^<7)nmmmmmM t )±8x\ m&nm^tz 

'm^4»«KKflWKrcDft9£»SiU JjS2ifcRA 2 

=*«74 1 o nm^-mmmmmms5L ,r )yt8^mKmm 
iz-rtxo %%ig:miR&z$r?m 2 mmmm ( m®%. 
mm ) i 6 m^mwMtKmco^m^+^m-^x'h h . 
t^t. ^^hjo^ 2 <r>mik<rmmz& & x 9 1 4 

3feo 2 Jis^t-i . m 1 <vmm<?>mmizmm-&&& 

[00 5 0] ttz. ffl— 1jfilfrt><7)m')VPl.. f-fA 

9 ±wizm$k t mme> u-^mim^imx-h *> . 
[0051] *mmnw,2(n%wcmmz\%h%rr i x 
^fcfev^Ttt. w.2 rnmmm (mmmmm) 1 60 

^®tm-rS«aiS7^JP$t p {±. 10^mM2 
0 0/xmgJKfcaE<TAV^T. m2cr>mWL4com££ 

ommi cr>mz t t zm2mmimm (-mmmmm) 

[0052]4fc. »1 OSafc^)JK«Rt:fl»&*7* -f 

bwmz, NTscmfim&Mwmmzmm) 
t. mmmimsh®. coMK&mmmm®) ^s* 
x\ m—nayryvmmztiteft-T <x?zm-%\,z 
{m*imx'h&. ttz. KitkfimmmmmftT j x? 
n±mw (nmimmmimm±mm) ^l^j.- 

■fx i> „ 4>^SI2iMtSco dvd M±mm.x<m±if^ 
mX'fo*). mzMW*ffih%^a >"r>V$lMt>**Smb 
tab. 

[0053] ( w, 3 <r>mm.<rmm > h 3 (c^^^bj^ 
m,z\% hftrfix? nmmmx'h 0 » «a?Kie«ffl*i-c 
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#&m. 1 7 co3immizmft>ixf.im, 1 hcm 

0 ■ miCDfl^^O^Bt^S^MSritSLT^ 

J ixfcm 1 mmmm < a«jyf ) 3 ; is 1 wigie 

6 ; m 1 6 te* 1 LfcJS 2 *g 

4 ; ^20S^4^2 0±^®^IS(t4>ix^2iafl 
0^cS5 ; S§20flfl^^:iiffi^j8S^M£it«LT 

ffi&LLtz'mimmm.m (mmmmm) 1 6 ; »2« 

#g/f 7:^1 Offlg 17«fl <D±flffi^l£tt 
f&2imm20 ; lil2tg*Jf 2 0£Ji?2<0±j<lffl£&L 
^3^S«18 ;I3«iSl8^1«±«(rS 
( f^ix^^3[HI£i^gE ; W, 3 [S«Kg|$<0ilffifc5OI* 
j^^E*tt«^t^3Wlgf5«iJI (<£^f5i*/f ) 

1 9 ; ^3ffl#iBi*ii (ffi^jgia^S) i QcommizB 

icomui 7. w,2<7)W^la. Rwms^>mmi sir. 
m i ««« 6 m/m 2 2 o -els o . -^tha 

Jj£t D =iftl . 2mmi;L/tffiitT-?)l>o 
[00 54] lillcOffigl 7(4, 7fc7MX?&f§fft D 
^l/4c7)iP§cOt s2 = 0. 3mm-C£>4. SfSlKTO 
#I3$14 ,Ilh77^ 1 ia#*b° 7hA>^ 

-r^nsiRitte, mti-?> (t i o 2 > . «ft 

gift ( Z n S ) , ggftflg ( S i 0 2 ) , S-fLM ( S i 3 N 

£.r2:#£ti*4. ^is*S6(±. iitiA^y^ 
m2^*^4{±. mm^ 1 m/m3^\ 3 <7)± 

02 h 5 7?fgftS&l/lf52lSf*t> h*»4>ifir4Dfla» 

ftt, SSI h77^IO>77?f7f iOi/J^ 
<JBJ£S*U SS2E§Sb°-y h<7)?\MJK(4, SIlfBtib 
•y K03IS¥** 4 0 fcWfft(CJ»*3*VCV**. iOJB 
2ISi r limSIU4, WiHf, &1£ftiaWKie88fitf>*2 
h77 ?*rt»&tf3&2Se»e -y h £3Tf 4 . 
tt, Mxtf . b77?t7f0. 36wm. SMt°-y h 
50. 1 9/xmt=»^{fllV%. Sft2IHflJgttffl^ffit: 
i£»£ ftfctMHHRKtt , m 1 tfcJt A ! J: 0 1 «*>i ^SsS 
2«*A 2 *>#£R»U flSl»*AiRtfJR3ft*A8 
^£^-t43fc*9ffi:£*-r4. i^ift^aUKJIHi. 
±tei:ll« : 5ri^«*^a)l^ffl^l.it* i ai*|,„ SSI 
«MM7I4. mi^Ai^Mm3^A 3 05K^tr 



• i§ B JT\ ff5tp=10/zm7bM2 0 0jumSKfc:Jg|ft 
$*iTv*4. ^Iffi-Il7^f§t p (i. J:DML< 
t4t p = l 00-1 2 0umWg.t~ftH$&\\ fglft 

mmib tram- < uv> tR&Mttiiie£ttfflaj* 

4. gS2ifci|A 2 = 0. 4jumfcU N AS 

0. 7 8^P^X*ffl^T*3KLT, SS2««aE««l 

( mmmmm ) i6cs2&ia 2 oae^iurt- 5 1 

tM. **»»t p . ai = 18 0jtimi:^4. ioT< 
tiU^v^s. Sl«W17OffSt p «0TIR{i. 

ss2««iE8* (avjobimi) 1 6*vm-?&$mm 
mtm&zti&i)Hz£-oxm£z>. w-h. *m\<nm3 
<?>%M<mmz&h%^4*?<r>mm*?. uyxcom 
\mmiwm^<?>mm0%mzmj&?z>b t pnin = 1 

0 mJjLb-C* 4 i k tf#£ L v ^ 

[005 5]^2gfl20li, ^3^A 3 03KtcM 
UtiSBB5rtm"C«|jtS*iTV^. ^3«1«1 

0. 3mmC*4. ^3Dfla^a5{i. S3b77^ 

C\ jBlBflfl««»J: , 5fcfiW«-C*S. ^0^3[afl 
J^KSPti, MiJf . C DMfenm 3 h 9 -y ^*rt«Xt^ 
m3l5He>y hSrW-T4. «iif, h77 

^b-y^-l. 6^mggtI^IU 0 ^3t«g|£i|ii 

14, T/t-S-^A (Al).i(Au) #O^S^M3& s 
£=SrS£RSt«Cfc*. ^2ftaS2 1(4^ (UV) 

[0056] H3 t*-r*%Hjc7)^3 (Dmrnemmizfa 
z>%rf4X7{ l zt$^x\t. w,2mmmm (mmmm 
i) i6, ^ i mmmmm cpmxss&m) 3, six® 
mmmmi 9<o-t^.xcomm^. n— e>m. 
m-&m2mg : \ 2 <7>m®mmm%m r )3t8. mi®, 
^^^mmmmwrn*)^, &v^3^a 3 o® 
m-mmmwrn^yti oxwDLzm&kLx^h. ma 
is. m®mmmwmK>i£8i&. *^a 2 =4 1 0 nm 

ffOW- f'^SrfflVV ^C7)NA=0. 7-0. 8 5gjg 

4. 4'WJtieilSS!K , 97t9{4, «ilf, ifc§U 2 = 6 
5 0nmf<01/- ifyKS:, NA=0. 6S«OPyX* 

m^xMK Lxmm t . *<7>%&t%fr m 1 tt$giass 

(4>^«ia»«) 3tciB«$<i7t:fllf8*l«R4. -5-L 
T. fl£»*IE«Mli(0RO3Kl 0f4, M^.tf, jfcHA^ 
780nm^W-f3£&> NA = 0. 4 5gJgc7)L->' 

[00 57] iif. ^2ttfHia^S (SWJKIE^) 

1 6^)t5A 2 =780 nmS.VA 2 = 6 50 nmfWl/ 
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&^m&&<n?]&Mffm&x'i>&. ttz. 
^ i ffiwmm ( *®mmm ) 3 <nw.^ a 2 = 7 s 0 

jiff&cozMmt. w,2mmmm mmmmm) 1 6 
■ptfto 1 tt^ia^s ( mm ) 3 o^jgiaits 

t * . as 1 flwuiE«« ( *aFftse»i ) 3 o*wksb«ji 

( ismmmm > 1 6 a4>%K£ftji9ER 9 # 9 t*tt 

-r**. -etr. as 2 (^jgiana) 16 

^ie»snfcfl!fii*BBR4iRWi. m2mmmm cm 
&mimm > 1 6 ois^iBsesgK 0 3t 8 t*t-r & m 

[0058] zcr> xoiz, ^minmsvmiLco&miz 
&&ftT4A?izt5^xte. m2tftmmm (mmms. 
0N) 16 bx/& 1 mmtmm < *®mmm > 3 tja 

gBt#§HT\ Rlt^OffiTfcff omtngfciz'J?* 
[0 0 5 9] PI-^rioJA*f-T'3JlS4.LTV^^ 

■c. 1 m^tzToizmm-tasax vm\,z\i-\-mmt% 

ho fl^T. CD, DVD. %.1!tRm®mm®feCD3 
[00 6 0] H— ;friaj:frS><aijHX9»9>;l. 7*4* 

[0061] (z^mcDmmco&m) _hiB^j; 3 (c. * 

1 ft^H 3 comm<VBMlz£ -5 TIB«L^*\ 

%\z\m*%immm<mm. mmHRvmrnimim 

[0062] M;itf , KK^^S3^||«0»3BOSi 
0B^fc^T(i. 3tfcOS«4, 17, 1 8tf5aS0-&*Ht- 

£CDffl[Sflft^£^j£L^*t£fcirfti£, 2&<0« 

[0063] zcom. mm*?, mm^mmmm^ 



[oo64]i«o«tdt=. z xmm lx v > 

[006 5] 

x-rx^fciswc. SSlffifRiBttJI (*«j£iB8Ji) fc 
» 2 WfBIEfiMI ( S3g£l2£§JI ) fc £• E-x 4 x 9 tcfS 

[0066] ifc, *f|BBCJ:*i{/, <W&ftW»«E» 
Ijtf^^tiJV^, HlW$gfEHii (+«SIE» 

Ji) h^2ffifgf&iiJi (]S^sis#*«) rii-x^x^ 
mtLx^&cox\ mm^mmx-mmtm^imxh 

[0067] JEtesWSWfc J:*Uf , JR 1 ffl4SK»JI ( * 

3 wmmm ( ffi^siBiia > * m-^tr 4*?\,zwl 
ft, 3«^^^-r^Ttct>^T. -?-fL-etLS^*^rtg 

[0068] 55C*HBBC i*Uf . if^S^^+rail^ 

zmmzmmxz &cr>x\ m&mxR^&zjx hco 
f&xfoh* 

[0069] ffi->t. ^MBfciftHT. S£I£g£H;b 
[aBOfSm^riiHB] 

[01] *«bh^)sk 1 nmMnmmizm h^f^x^ay 
m^mti^tmrnxthh . 
[02] *^bj^^ 2 comm^mm^ zitTixfco 
nmffik*m-tmwmx'& & . 
[03] 3 vmrnmmzfa h^^x^co 
nmmmz^-tmwmx'&h . 

[04] ^W;«i.DVD^.Jl7 : >X^C7)«tB&«3t^ 
^-rffB0TS>l>. 

[05] ^*^JtCfI 4 <Wft«3SS»JSIE«ffl*T -f X ^ C7) 
[06] fi!3RW(CfiR 5A>(7y >y KSACD <7)ffitB&^jt 

[w^iiBJ] 
1, 17 micomm 

2 mm i*m) m 

3 *^iBI*B ( SS 1 WfSIEiiB ) 

4 ^2C0*K 

5. i6 m®mmm (&2mmmm) 
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6 mmm(mnmm) 
i o &®mmmmL*)%. 

1 1 3llo«$DS§ 
1 2 SSJHHR 
1 8 ^3<7)SK 



1 9 &®mmm < * 3 mm s«s > 

2 0 $2&*Jf 
2 1 jR2ft3J| 

t s , t s2 minmmnmz 

t.3 3?3<0*«[<7)Jf £ 



[HI] 



CH2 3 



1 




9 ^aacEMRffivx 



3B&SM 

8se*K£MB»u* 



[H33 



21S2f39M 20*2S»n 
63l«M | J 18»3<MSfc / ) 3*»*KSUB 




1 6 nssea» 

9 ^SSMUWIHIU* 




9 <t>eatsanimu5t 



[H63 



[053 



8K£fiEEamSfcV* 




zi saw 

24g2B«« 




